In the Central Cordillera of the Colombian Andes there are several saline springs whose hydrogeochemical, geological and historical features make them sites of interest for biological studies [1] . During our survey of the microbial diversity in the Salado de Consot a spring at 1390 m, we isolated several micro-organisms classified as members of the classes Alphaproteobacteria, Betaproteobacteria and Gammaproteobacteria and the phyla Bacteroidetes, Firmicutes and Actinobacteria [1] . Some of these such as Tistlia consotensis [2] and the strain USBA 369 T , described in this article, are slightly halophilic, free-living, nitrogen-fixing strains. The spring temperature is [21] [22] C, pH range from pH 6.1 to 7.4, and the water conductivity is~35 000 µS cm À1 . The dominant dissolved ions are Cl À (13 230 to 1200 mg l Strain USBA 369 T was isolated from a water sample collected aseptically; 1 ml of sample was injected into 5 ml filter-sterilized saline spring water that was amended with tributyl O-acetylcitrate (0.25 mM), trace element solution (1 ml l À1 ) [3] , L-cysteine hydrochloride (0.5 g l À1 ) (Sigma) and resazurin (1 ml l À1 ) (Sigma) under an atmosphere of N 2 : CO 2 (80 : 20) . Prior to use, 0.05 ml 2 % (w/v) Na 2 S . 9H 2 O and 0.1 ml 10 % (w/v) NaHCO 3 were injected into each tube. The samples were incubated at 37 C for up to 2 weeks. Turbidity was observed after 10 days of incubation. Subsequent phase-contrast microscopy (Eclipse 50i; Nikon) revealed the presence of short, rod-shaped, motile cells. Positive enrichment cultures were streaked onto the same medium fortified with 2.0 % (w/v) noble agar (Sigma). Colonies that developed after 3 days of incubation at 37 C were yellow, slightly raised and circular (1 mm diameter). The cells from three colonies that were selected for further studies were all indistinguishable morphologically: all stained Gram-negative and all were motile, facultative aerobes. The 16S rRNA genes showed 99 % similarity to each other. Strain USBA 369
T was selected for this study because the other two strains that had been isolated could not be reactivated.
Cellular morphology was determined by electron microscopy as described by Patel et al. [4] . Cells of strain USBA 369 T were non-sporulating, short rods (1.5Â0.8 µm) with rounded ends and motile by lophotrichous flagella (Fig. 1a,  b) . Ultrathin sections revealed the presence of a typical Gram-negative-type cell-wall ultrastructure (Fig. 1c) .
The ability of strain USBA 369 T to grow aerobically was determined by successive cultures in the isolation medium under aerobic conditions. Strain USBA 369
T was routinely cultured in basal medium (BM) [2] supplemented with 20 mM D-glucose (Sigma) and 0.1 % (v/v) yeast extract (Sigma) under aerobic conditions. Cell growth was monitored spectrophotometrically in aerobic BM medium at 580 nm, and all tests were performed in triplicate with the strain sub-cultured at least once under the same experimental conditions. Catalase activity was tested by bubble formation in 3 % (v/v) H 2 O 2 solution, oxidase activity was determined by reaction with oxidase reagent (Liofilchem) and urease activity was detected using API 50 CH strips (bioM erieux). Strain USBA 369
T was catalase-, oxidase-and urease-positive.
The pH range for growth was tested in BM in which the pH was adjusted to range between pH 4.0 and 10.0 with NaHCO 3 (10 %, w/v), Na 2 CO 3 (10 %, w/v) or citrate buffer (1 M) [2] . Strain USBA 369
T grew optimally at pH 6.9-7.5 (range pH 5.0-9.0). The optimum temperature for growth was 30 C (range 20-40 C), and the optimum NaCl concentration was 1.5 % (w/v) (range 0.0-7.0 % NaCl, w/v).
Aerobic utilization of carbohydrates using the API 50 CH strips (bioM erieux) after 24 h of incubation evidenced acid
mannose, L-rhamnose, D-ribose, D-tagatose, xylitol and D-/L-xylose. After 48 h, a weakly positive reaction was observed on N-acetylglucosamine, cellobiose, dulcitol, aesculin ferric citrate, L-fucose, gentiobiose, glycerol, maltose, salicin, D-sorbitol and trehalose. No growth occurred on amygdalin, arbutin, erythritol, D-fucose, glycogen, inositol, inulin, lactose, melezitose, melibiose, methyl a-D-mannopyranoside, methyl a-D-glucopyranoside, methyl b-D-xylopyranoside, potassium gluconate, raffinose, sucrose, starch or turanose. The utilization of amino acids, ethanol and organic acids was tested at a final concentration of 20 mM; peptone and casamino acids were tested at 0.2 % (w/v) final concentration. An increase in optical density at 580 nm (OD) of >0.1 OD unit relative to controls, which lacked carbon sources but included 0.1 % (w/v) yeast extract, was regarded as positive for growth on the substrate (yeast extract is not required for growth in the presence of glucose but improves its growth). We observed growth on alanine, glutamine, histidine, leucine and peptone, and weakly positive growth was observed on casamino acids but not on arginine, asparagine, cysteine, ethanol, glutamate, isoleucine, lysine, malate, methionine, proline, propionate, serine, threonine or valine.
The reduction of elemental sulfur [3.0 % (w/v), sodium nitrate (20 mM), sulfate (10 mM), sulfite (5 mM) and thiosulfate (10 mM)] was tested in BM supplemented with 20 mM D-glucose under anaerobic conditions [5] . Strain USBA 369
T only used nitrate as electron acceptor.
Anaerobic utilization of alcohols, amino acids, carbohydrates and organic acids was tested as described previously by Díaz-C ardenas et al. [2] . Utilization of amino acids, casamino acids and peptone were also evaluated in the presence of 20 mM nitrate as electron acceptor. End products from D-glucose fermentation were measured by HPLC (Shimadzu Prominence LC-20AT) as was described The evolutionary history was inferred based on 16S rRNA gene sequences using the neighbour-joining method. The percentages of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches; only values above 50 % are given. The tree is drawn to scale, with branch lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary distances were computed using the Jukes-Cantor method and are in the units of the number of base substitutions per site. The analysis involved 48 nucleotide sequences. All positions containing gaps and missing data were eliminated. There were a total of 1177 positions in the final dataset. Evolutionary analyses were conducted in MEGA 7.0. Asterisks indicate branches that were also recovered using the maximum-likelihood algorithm.
by Gómez-Gom ez et al. [6] . Amino acid degradation via the Stickland reaction was evaluated in an anaerobic BM containing 10 mM alanine as the electron donor and 20 mM arginine, proline and serine as the electron acceptors. The novel strain grew on D-arabinose, D-fructose, D-galactose, Dglucose, D-mannitol, peptone and D-xylose, in the presence of nitrate, and weakly positive growth was observed on cellobiose. We did not detect growth on casamino acids in the presence or absence of nitrate, alanine, arginine, asparagine, citrate, cysteine, ethanol, formate, fumarate, glutamate, glutamine, glycerol, histidine, isoleucine, leucine, lysine, malate, methionine, propionate, proline, propanol, raffinose, serine, threonine or valine. Analysis of the fermentation end-products from growth on D-glucose showed the formation of acetate and formate. The Stickland reaction was not detected.
The ability to fix dinitrogen was tested in nitrogen-free semisolid malate (NFb) enrichment medium [7] , detecting acetylene reduction activity, and by the presence of the nifH gene fragment as described by Díaz-C ardenas [2] . Strain USBA 369
T showed acetylene reduction activity and possessed the nifH gene.
Antibiotic resistance was tested using the Kirby-Bauer disc diffusion method [8] in Bacto marine agar 2216 medium (Difco) using commercial antibiotic-impregnated discs (Oxoid) of metronidazole 5 µg, erythromycin 15 µg and oxacillin 5 µg. We also evaluated prepared solutions of chloramphenicol at 50 and 300 µg ml Àl and tetracycline hydrochloride at 10 µg ml
Àl . Strain USBA 369 T was only resistant to metronidazole and oxacillin.
For chemotaxonomic analyses, cell biomass was obtained after cultivation in Bacto marine agar 2216 (Difco) at 28 C for 48 h. Polar lipids, fatty acid and respiratory quinone analyses were determined at the Identification Service, DSMZ (Braunschweig, Germany). Polar lipid analysis revealed the presence of phosphatidylglycerol, phosphatidylethanolamine, one phospholipid and two amino lipids (Fig. S1 , available in the online Supplementary Material). In descending order of abundance, the major cellular fatty acids of strain USBA 369 T were C 18 : 1 !7c (60.2 %), C 19 : 0 cyclo !8c (23.8 %), C 16 : 0 (8.3 %) and C 18 : 0 (3.8 %). The predominant quinone detected was coenzyme Q10 (100 %).
DNA purification, PCR amplification, sequencing and manual curation of the 16S rRNA gene sequence were performed as described by Díaz-C ardenas et al. [2] . A nearly complete 16S rRNA gene sequence (1482 nucleotides) of strain USBA 369
T was compared with sequences of closely related strains in the Ez-Taxon-e Server database (http:// eztaxon-e.ezbiocloud.net) [9] . Strain USBA 369
T showed the greatest 16S rRNA gene sequence similarity to other members of the order Rhizobiales. Martelella sp. AD-3 (AYGY00000000.2) Fig. 3 . Phylogenetic relationship of strain USBA 369 T (Consotaella salsifontis gen. nov., sp. nov.) and closely related genomes. The phylogenetic relationship of the related genomes was determined with the concatenated alignment of 27 orthologous housekeeping genes present in all genomes. The relationships were inferred using the maximum-likelihood algorithm using RAxML version 8.2.6 with the GTRGAMMAI substitution model and 500 bootstrap repetitions with random seeds. There were a total of 49 322 positions in the final dataset. The support for each branch is shown. T and related strains were aligned in MEGA7 [10] using the MUSCLE (multiple sequence comparison by log-expectation) multiple aligner algorithm with default parameters [11] .
Phylogenetic trees were reconstructed by the neighbourjoining (NJ) method [12] using the Jukes-Cantor model of nucleotide substitution [13] (Fig. 2) and the maximum-likelihood (ML) method [14] using the General Time Reversible (GTR) model of nucleotide substitution [15] (Fig. S2) ; the analysis was performed using MEGA 7 [10] . In both phylogenetic trees the novel strain formed a separate branch within the family 'Aurantimonadaceae'. Nevertheless, the bootstrap values that support affiliation of strain USBA 369 T to the family 'Aurantimonadaceae' are very low: 59 % for the NJ and 58 % for the ML tree. For this reason, we created a phylogenomic approximation of the strain USBA 369 T genome and then compared it with orthologous genes from the most closely related microbial genera available.
The draft genome of strain USBA 369
T was generated at the US Department of Energy (DOE) Joint Genome Institute (JGI) on an Illumina MiSeq platform, which produced 13 340 482 reads. All general aspects of library construction and sequencing performed at the JGI can be found at http:// www.jgi.doe.gov. All raw Illumina sequence data were filtered using BBDuk [16] . Sequence data were assembled using Velvet (version 1.2.07) [17] and Allpaths-LG (version r46652) [18] . The final draft assembly contained 36 contigs in 33 scaffolds, totalling 4.65 Mbp with a mapped coverage of 312.5Â.
Genes were identified using Prodigal [19] as part of the DOE-JGI annotation pipeline [20, 21] . The predicted coding sequences were translated and used to search the National Centre for Biotechnology Information (NCBI) non-redundant database and the UniProt, TIGRFam, Pfam, PRIAM, KEGG, COG and InterPro databases. Additional gene prediction analysis and functional annotation was performed within the Integrated Microbial Genomes database (IMG-ER) [22] .
The genome of strain USBA 369
T contained 4300 coding sequences, of which 81.5 % could be assigned to known functional genes. The DNA G+C content of strain USBA 369 T was 64.3 mol%, lower than that reported for Aurantimonas coralicida, 66.3 mol% [23] , and Aureimonas altamirensis, 71.8±1.8 mol% [24] , but higher than the value for 'R. pakistanense' (60.1 mol%) [25] . The main genomic features of the draft genomes reported by the JGI (http://www. jgi.doe.gov) are shown in Table S1 . The distribution of genes into COG functional categories demonstrated that the highest percentage of genes were assigned to carbohydrate transport and metabolism (10.8 %), amino acid transport and metabolism (8.3 %), transcription (7.4 %), and inorganic ion transport and metabolism (5.3 %) (Table S2 ).
We performed a comparative genomic analysis to establish the phylogenetic affiliation and evolutionary distance between the genome of strain USBA 369
T and the genomes of 15 available strains of the genera Aurantimonas, Aureimonas, Martelella, Fulvimarina, Rhizobium, Neorhizobium and Mesorhizobium. In order to establish the evolutionary relationships of strain USBA 369 T , orthologous genes were identified using an in-house PERL script that incorporates the reciprocal best match approach as described previously [26] . Genomes were compared pairwise using either the genes or their corresponding translated amino acid sequences to identify orthologous genes. The amino acid sequences were used to identify more divergent orthologues due to their greater conservation. In brief, the sequences of the predicted genes or proteins of strain USBA 369
T were compared using the blastn or blastp algorithms against the genomic sequence of each of the remaining genomes [27] . The best match for each query gene (genes with higher than 70 % identity and alignment coverage) or translated amino acid sequence (amino acid sequences with higher than 35 % identity and 70 % coverage) was extracted and compared against the complete gene complement of strain USBA 369 T to identify reciprocal best matches. Such reciprocal best 
matches were denoted as orthologues and were used to quantify measurements of genomic divergence between strain USBA 369 T and the rest of the genomes. Finally, the sequences from 27 conserved genes, most of which were highly conserved housekeeping genes, were selected (Table S3 ) and aligned using MUSCLE with default parameters [10] . Each alignment was edited to remove gaps from the beginning and the end due to size differences among sequences. Cleaned alignments were concatenated. A maximum-likelihood phylogeny was obtained using RAxMLversion 8.2.6 with the GTRGAMMAI substitution model and 500 bootstrap repetitions with random seeds [28] . This phylogeny showed that strain USBA 369
T forms a distinct and divergent branch withinthe family 'Aurantimonadaceae' with a bootstrap of 82 % (Fig. 3 ).
In addition, the average nucleotide identity (ANIb and ANIm) calculated using JSpeciesWS showed large genomic divergences between strain USBA 369 T and the rest of the genomes [29] . In all cases, the value of ANIb was less than 73 %, and the value of ANIm was less than 83.7 %. This indicates that strain USBA 369 T does not belong to the genera Rhizobium, Neorhizobium, Mesorhizobium, Aureimonas or Aurantimonas (Table 1) .
The polyphasic approache, including phenotypic data, fatty acid analyses, DNA G+C content, and phylogenomic Table 2 . Differential characteristics between strain USBA 369 T and the other genera of the family 'Aurantimonadaceae' and the closely related species 'R. qilianshanense' JCM 18337 (95.6 % 16S rRNA gene sequence similarity) and 'R. pakistanense' All strains are positive for catalase, oxidase and urease. DPG, diphosphatidylglycerol; PC, phosphatidylcholine; PL1, phospholipid; PDE, phosphatidyldimethylethanolamine; PE, phosphatidylethanolamine; PG, phosphatidylglycerol; PME, phosphatidylmonomethylethanolamine; SQDG, sulfoquinovosyldiacylglycerol; ND, no data available.
Characteristic
Consotaella gen. nov. T is differentiated from the other genera reported within this family by its ability to grow under both aerobic and anaerobic conditions. This strain uses nitrate as its final electron acceptor, which has only been reported in one other strain, 'Aureimonas frigidaquae' [30] . The novel strain is also able to fix nitrogen, which has not been evaluated in other species of the family 'Aurantimonadaceae', but this ability is an important characteristic that is distributed throughout most of the families of the order Rhizobiales [31] . Other phenotypic characteristics of strain USBA 369
Aurantimonas
T and the closely related members of the family 'Aurantimonadaceae' are shown in Table 2 . Importantly, the fatty acid data for USBA 369 T are consistent with its phylogenetic affiliation to the class Alphaproteobacteria. Although the members of the family 'Aurantimonadaceae' contain C 19 : 0 cyclo !8c , the amount in strain USBA 369
T was up to six times higher than that in the other members of the family except for Martelella mediterranea. The predominant quinone detected was coenzyme Q10 (100 %), which is commonly present in members of the order Rhizobiales. The phylogenomic analysis of 27 housekeeping genes concatenated from organisms of the order Rhizobiales shows that strain USBA 369
T is located on a divergent branch in a cluster with organisms of the genus Aureimonas. This confirms that strain USBA 369
T represents a novel genus of the family 'Aurantimonadaceae'.
For all of these reasons, we propose that strain USBA 369 T be denominated a representative of Consotaella salsifontis gen. nov., sp. nov.
DESCRIPTION OF CONSOTAELLA GEN. NOV.
Consotaella (con.so.ta.el¢la. N.L. dim. fem. n. Consotaella pertaining to Salado de Consot a saline spring, the geographical location from which the organism was first isolated).
Cells are motile, Gram-stain-negative rods. They are facultative aerobes in which Q-10 is the predominant ubiquinone and C 18 : 1 !7c followed by C 19 : 0 cyclo !8c and C 16 : 0 are the dominant fatty acids. Under microaerophilic conditions, cells have the ability to fix dinitrogen. Phylogenetic analyses place the genus Consotaella in the family 'Aurantimonadaceae', order Rhizobiales, class Alphaproteobacteria. The type species is Consotaella salsifontis.
DESCRIPTION OF CONSOTAELLA SALSIFONTIS SP. NOV.
Consotaella salsifontis (sal.si.fon¢tis. L. adj. salsus salted; L. n. fons fontis a spring, fountain; N.L. gen. n. salsifontis of a salted spring).
Cells are short, motile rods (0.8-1.5Â1.5-2 µm) which stain Gram-negative and produce yellow colonies. Facultative aerobe. Growth occurs with 0-7 % (w/v) NaCl (optimum growth at 1.5 %, w/v, NaCl), at pH 5.0-9.0 (optimum pH 
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